Background: Previous school-based studies in cities with a high prevalence of chlamydia found a substantial prevalence of chlamydial infection among students.
CHLAMYDIA AND GONORRHEA are primarily asymptomatic infections that are important causes of pelvic inflammatory disease, tubal infertility, and ectopic pregnancy, and rates of both are consistently highest among females younger than 20 years of age. 1 In light of this, performing chlamydia screening in high schools is a strategy to target adolescents at greatest risk for chlamydia, who may not otherwise access or be provided with sexually transmitted disease (STD) screening services.
Previous school-based studies in cities with a high prevalence of chlamydia revealed a substantial prevalence of chlamydial infection among students: 11% among sexually active female Baltimore students 2, 3 and 12% and 6% among female and male students, respectively, in New Orleans. 4, 5 In Seattle, a city with moderate rates of chlamydia, 6% of students screened at school-based clinics had chlamydia. 6 We piloted screening for chlamydia and gonorrhea in high schools in San Francisco, a city with a moderate prevalence of chlamydia and gonorrhea, to determine the feasibility and acceptability of screening in this venue.
Methods
San Francisco Department of Public Health, STD Prevention and Control Services, in conjunction with the San Francisco Unified School District, School Health Programs Department, performed STD education and screening in four of the 19 high schools in San Francisco during the April 1999 "STD Awareness Month." Presentations at a school board meeting by the Director of STD Services, a teen clinic practitioner, and the coordinator of the school screenings provided information about the STD education and screening program to the community and especially parents. The school board unanimously supported the STD project resolution.
STD screening was open to all students, regardless of sex, age, or history of sexual activity. STD education was provided in classrooms or individually before screening. Parents of students at each participating school were informed via letter about the STD education and screening program and could waive their child's participation in the educational component. Parental consent is not required for STD screening or contraceptive services in California for persons aged 12 years or older.
The School Health Programs staff reviewed and assisted in the revision of the STD Service's health education materials, to tailor them more specifically to their student population. The School Health Programs staff also selected the four pilot schools and ensured that they included a variety of types of high schools. Two of the participating schools were comprehensive high schools (schools A and B). Comprehensive high schools are large, with a broad but relatively traditional curriculum. School C was a small, college preparatory school where admission is through lottery. School D was a continuation school for students at high risk for dropping out or in need of extra attention.
The screening coordinator met with each school principal or school-designated health liaison to coordinate and develop a campaign to maximize student participation. The setting (health fair, school-based clinic, lunchroom) and times for screening varied by school. In school D, individual students could not be released from class to be screened; instead, entire classrooms were released for screening.
STD Services staff members provided all health education and confidential screening. To increase interest in screening, STD Services provides incentives during many community outreach activities. For the high school screening, participating students selected gift certificates valued up to $10. Only demographic information was collected from screened students.
Ligase chain reaction assays (LCx; Abbott Laboratories) for chlamydia and gonorrhea were performed on urine specimens by the Department of Public Health Laboratory. Students whose test was positive were counseled and treated with a directly observed single-dose therapy (1 g azithromycin for chlamydia and 400 mg cefixime for gonorrhea) at the school-based clinic, at the San Francisco STD clinic, or in the field from an STD Services staff member. Adolescents who had an STD diagnosed were encouraged strongly to refer their partners for treatment and to seek an additional STD examination and HIV testing.
Analyses, including chi-square tests, were conducted using Epi Info, version 6.04d (Centers for Disease Control and Prevention, Atlanta, GA).
Results
Fewer than 1% of parents did not consent to their adolescents' participation in the educational component of the program.
A total of 664 asymptomatic students were screened at the four schools: 2.1% (14) had chlamydia and 0.3% (2) had gonorrhea. All students with chlamydial or gonococcal infection were treated within 24 hours of availability of test results. Forty-three percent of those screened (283/664) were female; 46% of the students at the four schools (combined) were female.
The proportion of students infected with chlamydia or gonorrhea varied substantially by age and sex but did not vary significantly by high school after controlling for age and sex. Among the 283 females screened, 3.9% (11) had chlamydia and 0.7% (2) had gonorrhea. The prevalence of chlamydia was 1.5% (1/65) among females younger than age 16 years and 4.6% (10/218) among females aged 16 years or older. No gonococcal infections were identified in females younger than age 17 years (0/196), and 1.6% of females aged 17 years or older (2/150) were infected with gonorrhea. One female (0.4%) had both chlamydia and gonorrhea.
Only 0.8% (3) of the males (n ϭ 381) had chlamydia and none had gonorrhea. There were no chlamydial infections in males younger than 17 years of age, and only 1.6% of males aged 17 or more years (3/185) were infected.
The efficiency (number of persons screened per STD Service staff hour) and completeness (proportion of total students screened) varied substantially, depending on the screening setting and the total student body ( Table 1) . The most efficient screening method was in a health fair setting (school B). However, on a large campus this method still screened only a small proportion of the student body. Conversely, at the campus with a small student body where entire classes were released for screening, screening was most complete, but least efficient (school D).
Discussion
STD education and screening was both feasible and acceptable in San Francisco high schools. We found that it was not possible to develop a standard method to perform screening at each of the schools, because the selected schools were highly variable in size, available space, and resources (only one school in San Francisco had a health clinic in 1999). The efficiency and completeness of screening varied substantially by school, largely because of the size of the school and the venue where we were able to perform the screening. A moderate proportion of females screened in San Francisco high schools had chlamydia, especially those 16 or more years of age. The prevalence of infection was substantially lower in younger persons, especially younger males. The lower prevalence of infections in males was consistent with New Orleans high school data 4,5 and 1999 youth detention intake screening data from San Francisco, which showed that 10.2% of females (68/670) and 2.8% of males (44/1556) had chlamydial infection. 7 This difference in prevalence by sex most likely reflects physiological differences (the immature cervix of young females is an enhanced target for Chlamydia) 8 and sexual partnering patterns (females are on average several years younger than their male partners, and adult males involved with teenage girls have accounted for a higher rate of pregnancy and STDs than teen-teen relationships). 9, 10 We could not evaluate what proportion of screened students were sexually active. However, according to the Youth Risk Behavior Survey data collected during 1999, approximately 27% of San Francisco high school students reported ever having had sexual intercourse, which is lower than the national average of 50%. 11 Only 19% of students had had sex in the previous 3 months, and the proportion who ever had sex varied substantially by grade, from 20% of ninth-graders to 39% of twelfth-graders. 11 The prevalence of chlamydia and gonorrhea may be higher among sexually active students than we observed among screened students, because younger students, in particular, may not have been sexually active. Approximately one quarter of students screened were younger than 16 years of age.
The observed prevalence in this pilot study was lower than in previous reports, 2-6 which may reflect the overall lower prevalence of chlamydia in San Francisco than in Baltimore and New Orleans 1 and suggests we may have screened some persons who were not sexually active. Because every epidemic is local, each county and state must look at its own chlamydia prevalence data to guide appropriate screening recommendations and allocation of resources.
At a minimum, annual screening of sexually active adolescents by clinicians, regardless of their reason for visiting a clinician, is a critical component of an effective chlamydia control program. High school screening tailored to local epidemiology may be a critical adjunct to successful control of chlamydia, because it provides screening to the age group most likely to have undetected infections. Breaking the chain of chlamydial infection transmission is key to protecting the reproductive health of adolescents.
Based on local availability of resources for STD screening in high schools, we recommend the following: (1) performing chlamydia screening over gonorrhea screening, (2) performing female screening over male screening, and (3) screening students aged 16 years or older (juniors and seniors) over younger students.
